We were interested in ascertaining the differences in the excretion of HMPGfree, HMPG-S04, HMPG-Glu and HMPG-total by schizophrenic patients and mentally normal control subjects. It was hoped that one of these forms of
MATERIALS AND METHODS

Materials
The internal standard, isovanillyl alcohol (Aldrich, Milwaukee, Wise., U.S.A.), was used as a 500 ng/pl aqueous solution_ A standard 58.6 ng/pI aqueous H&IPG solution (free acid) was used.
Apparatus
The analyses were performed on an LC-50 liquid chromatograph (Bioanalytical Systems) with an oxidizing electrochemical detector, employing a carbon paste electrode and an Ag/AgCl reference electrode. A ,uBondapak CIs (Waters Assoc., Milford, Mass., U.S.A.) HPLC column (30 cm X 3.9 mm I.D.) containing octadecyl silane chemically bonded to 10 pm Porasil (lo%, w/w) was used for the separation.
Analysis of HMPG-free, HJfPG-2W4, HMPG-Glu and HMPG-total from urine f24, 251
Samples were prepared in duplicate as follows: Sample 1: 3.00 ml of standard urine (24 h pool utilized for all analyses). Sample 2: 3.00 ml of standard urine plus 25 ~1 of a 58.3 ng/pl HMPG solution_ Sample 3: 3.00 ml of standard urine plus 50 ~1 of a 58.3 ng/pl HMPG solution.
Sample 4: 3.00 ml of standard urine plus 100 ~1 of a 58.3 ng/pl HMPG solution_ Sample 5: 3.00 ml of unknown urine. Sample 61 3.00 ml of unknown urine plus 150 ~1 of aryl sulfatase type VI (EC 3.1.6.1).
Sample 7:. 3.00 ml of unknown urine plus 30 mg of P-glucuronidase type V-A plus 15 ~1 CHCls _ Sample 8: 3.00 ml of unknown urine plus 30 mg of /3-glucuronidase type H-l.
To each s&ple was added 0.5 ml of a 2% EDTA solution. Each sample was further modified as follows:
Samples l-5: Added 1.0 ml of 0.45 M acetate buffer, pH 6.8 and the pH of the sample was adjusted to 6.5. All samples were kept in a constant temperature bath for 18-22 h at 37". After incubation, the pH of each sample was adjusted to 6.5. Each sample was extracted 3 times with 10 ml of ethyl acetate. The ethyl acetate pool from each sample was washed with 1.0 ml of 1.0 1M NaHCO, to remove catboxylic acid contaminants. The ethyl acetate layer was taken to dryness at 37" under a stream of nitrogen.
The residue from each sample was redissolved in 1.5 ml of 1.0 M Kz CO3 . To each solution was added 0.1 ml of a 3% NaIO, solution. The samples were kept for 10 min at 39". Excess NaI04 was decomposed by the addition of 0.1 ml of a 10% Na,S,O, solution to each sample. The pH of each sample was adjusted to 6.5 by the addition of 0. 
RESULTS AND DISCUSSION
Attempts to analyze HMPG directly from the ethyl acetate extract. of urine failed because of our inability to separate the HMPG peak from much larger interfering peaks. Conversion of the extracted HMPG to vanihin (2) using periodate oxidation according to the method of Felice and Kissinger [24] yielded a much cleaner chromatogram. However, we still could not completely resolve the va.rnUin peak from an interfering peak in the chromatogram. FeIice and Kissinger [24] analyzed urinary vanihnandelic acid (VMA) as vanillin and reported no interfering peaks. VMA exists in urine in much higher concentrations than does HMPG-free. In their analysis, Felice and Kissinger utilized a detector sensitivity of 50 nA/V while we used a detector sensitivity of 10 nA/V. At our higher sensitivity, any small interfering peak unnoticed by Felice and Kissinger in their analysis would be very large in our HMPG analysis and would greatly interfere with vanilhn derived from HMPG.
Oxidation of HMPG (1) to vanillin (2) by periodate followed by the reduction of the vat-&in to vanillyl alcohol (3) by sodium borohydride was found to be specific for HMPG. No peaks other than those due to vanillyl alcohol and isovanillyl alcohol (internal standard) were present in the chromatogram (Fig.  1) .
When a known amount of HMPG, 1.00 r.cg to 6.50 pg, was added to 3.00 ml aliquots of water and carried through the procedure, a straight line, y=O_91x -hydrolytic efficiency of the enzymes from urine sample to urine sample. In every determination, the same amount of enzyme was used per urine sample. This variability was not a result of a change in potency of the enzyme from lot to lot because only the same lot number was used for each analysis. From the 24-h urine samples and the individual (non-24 h) urine samples that have been analyzed and which fall within the 100 5 20% range, it can be
